In epidemiological research diagnosis of osteoarthritis of the knee is based traditionally on the radiographic appearance of the joint. Osteoarthritis (OA) is judged according to Kellgren's criteria, described in the Atlas of Standard Radiographs.' In 1986, the subcommittee on classification criteria of osteoarthritis of the American Rheumatism Association (ARA) prepared criteria for the classification and reporting of OA of the knee. The proposed criteria were developed by a Delphi procedure2 and subsequently tested in a group of patients with knee pain referred to a rheumatological clinic. 3 Variables to construct the criteria were obtained from medical history, physical examination, and laboratory tests. The subcommittee presented several sets of criteria and indicated that one of these, a combination of findings merely from medical history and physical examination, could be applied in epidemiological research. Substitution of the x ray film by a small number of clinical findings might be helpful indeed in future surveys. Apart (2 8%) men and 98 (6'3%) women. ARA subcommittee3 by dividing subjects into those above and below 50 years and, secondly, as a continuous variable in the risk-function expression. The variable, age over 50 years, shows a high sensitivity, the highest of all, and a low specificity. This can be explained by the fact that our study is population based and includes only those over 45 years. Age is strongly associated with radiographic OA and, therefore, age alone was applied as continuous variable in the risk function, separately from the calculation of the combination of clinical findings, to show the eventual gain in predictive value by the clinical findings.
The combination of variables, judged by the position of its ROC curve (figure), is a better predictor of radiographic OA than is age alone. The ROC curve of the combination of variables in the group with knee pain also performs better than age alone in that group (not shown in the figure) . The difference, however, is marginal in both groups and it implies that there is little gain when a composite of clinical findings is used to predict radiographic OA. Overall, the ROC curves are far from ideal: a clinically useful test characteristic should include at least one point in the extreme upper left corner of the ROC plot.
The most authoritative paper with which to compare our work is one published by the ARA subcommittee on classification criteria of osteoarthritis. 3 The set of clinical criteria for knee OA in the ARA classification tree reached a sensitivity of 89% and a specificity of 88% against expert opinion as the standard. Consequently, the subcommittee concluded that clinical examination alone was a useful classification tool in epidemiological studies. If crepitus had been one of the variables in our analysis this index, eventually, might have improved the characteristics of the most optimal combination. It is very unlikely, however, that this would have led to a comparably good result for sensitivity and specificity. On the other hand, Quetelet's index-a strong predictor of knee OA" '-was Moreover, our study shows that even in the group with knee pain at the time of the survey (subjects more likely to be general practitioners' patients) clinical findings are a poor classification tool. In general practice also, an x ray examination will be necessary to diagnose knee OA. We conclude that a number of findings from medical history, physical examination, and laboratory tests are associated with radiographic knee OA; nevertheless, the strength of association is insufficient to predict radiographic OA.
In fact, the best combination of variables proves to be only slightly better than age alone to predict radiographic OA in the population. Clinical findings, either separately or in combination, cannot suffice as a diagnostic tool for knee OA and cannot be an alternative to x ray examination.
Addendum
The most predictive variables for radiographic OA in both the population and the group with knee pain were selected by a stepwise logistic regression analysis. These variables define the risk function.'2 The risk function can be expressed as follows:
Y=exp(a iPI -XI+P2 X2+...+Pn.Xn) I+exp(a+P1*XI+02 X2+. +nt Xn) where Y=predicted probability of having radiographic OA; a=constant; fn3=coefficient for variable n; Xn=independent variable n (binary for all except Quetelet's index and age, which are continuous variables).
The selected clinical findings represent the independent X variables in the risk function. For every subject each clinical variable, either binary or continuous, has an individual value. The outcome of the risk function or the dependent Y value ranges from 0 to 1 for each respondent. To calculate the sensitivity and the specificity a certain Y value has to be chosen as a cut off point. Above this Y value the diagnosis radiographic OA is assumed to be present and below it absent. The series of 2865 Y values was split into deciles by defining nine cut off points: 
